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mmum.-mmm(mw
Mt)fortbwamm- garhage, snd rilivish. The
unit wvas designed and fadricated By the Joim B. Pleree rouﬂntwn,
ritan, New Jersey; under Comtxset DA<M«009 eng-68l. - After sval-
mmwmm,thmmtamrufm :
evzluntion by the Sanitary Engtweering Bremch. .. ,

The report comtludes that:

1. The jrototvpe portable incinerstor for s 22.man barracks
unit is capable of reduring humar wastes, garbage, and rubbish to a
fine ash.

2., 'The waste-to-fuel ratios averaged 1.49 1b of mmn waste
per pound of fuel, 1.%7 1» of garbage per pound of fuel, and 0.37 1b
of rubbuh per pound of fuel for the ERDL tests.

3. Of the total fuel conmumption, 22 percent is uged to
destroy odors, and T8 percent for incineration proper.

k. Deexuse the water comtent of human wastes amd garbage is
very high, the imcinerator openten primeiily as an evaporator until
all water is drivem off.

5. The efficiency of the incinerator is further reduced when
using coabustible materialr because of the lack of sufficient sir
provided to the combustion chaaber.

6. Operatiom demsnds extreme attention and caution to assuse
adequate incineration amd to avoid injury to the operators.

T. The unit tested does not provide an economical method of
waste disposal and there is no basis for believing that modifica-
tiom of the item would materially improve its performanrce.

8. TFor the application under comsiderstion in this stuly,
incineration is not am acceptable method of disposal of mnmn wastes

ol gurbage, and mﬂy improvised facilities are required for burning
mﬁh rubbish.. .

9. Meguiremsnts and acteptable methods for field waste dis-
)oul, Wty ew euthority, are not s mstter of
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B ! The report reccamends that: .
i { | 1. The prototype portable ixcinerstor for a 22.mea berracks -
1 i unit, developed undsr Project 8.71.04-003 and descrided berein, not .
- ' be comsidered for use in the dispossl] of wastes, gurbage, or Bubbish t
; . ! in the field. ‘
- | 2. Action be initiated to review and study the emtire subject
3 ’ of field waste disposal to provide simianistrative and technical
: ‘ guidance to further work in this basls fisld,
i
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. 1. ect. Because 1t is difficult to dispose of human
wastes and in eontimicus fixost areas, this problem led to
the belief that incineration might be used sdvantagecusly at milie
tary installstions. in polar regiong. To investigats the possibility
of incineraticn more filly, tas Engineer Research and Dsvelopment
laboratories, Fort Belvoir, Virginia, awarded Contrect DA-ME<009
eng-691 to the John B. Pierce Foumlation, Maritan, New Jersey, tor
designing and fabricating a unit to service a persommel group of 22
men. After construction and evaluation by the contrastor, the in-
cinerator was shipped to ERDL for fimal evaluationm by the Sanitary
Engineering Branch. This report covers all of the experimental
tents conducted in the evaluation of the prototyps unit.

Authority for this investigation is comtained in Project
8-T1-04-003, "Utilities, Packaged for Prefabricated Buildings.™ A
copy of the project card is included as Appendix A.

2. p__n_k% end Previcus Investigation. The disposal of
buman wastes, g » L at permanent or semipermanent
xilitary installations in aress of contimuous permafrost is a
prublem affecting ithe health of the commnd. A fully satisfactory .
methuod of despcsal has mot been pressnted, although several methcds
have been used or proposed. Among these wethods, listed with perti-
nent comments, sare the following:

a. Sto in Tanks. Storage of waste in tanks does

not appear feasible because o thehrpcn.pcity_requimd, even
vhen considering a medium-sized installation.

b, Chemical rurtion. Too large a quantity of chemiw
cals 1o mﬂﬁ%ﬂ:&,wumm 1f metallic
containers are used.

c. Bt in with llauts, Several mmu-
fasturers, eac Interior and the De-
pariamnt of Agriculture, sre comducting research of chemical re-

5 pellants capable of prevemting bacteriological sctiom in orgmmic
mttsy as well as rreventing rodents and wild 11fe from sttacking
wsie dumps., Cwrently, the effective repsllants sxe poiscmous and
expapsive .,
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d. at Dea. Thin method txs been tested and
found to de timec &8 well zs expensive., Alsc thsre were
indicatioms that soms of the raterisl fod its way bagk to
inustallations.

e. %@%ﬁ Toilet Unit. A msthod has deen
devised for the o 8 involves grimding
and then recirvulating this material im a constant voluss of water.

The wvastes are oxtdized %y the sdminsion of air ixto a storage tank.
Eventually, the liquor must be disposed of aad current data axw
ineomelusive.

Sani Iandfill. Tests corductyd at fort
mmrchill,m-ﬁ' %&;Em-ormr-nhmmtw
human vasts can be kept ocutdoors in a frozsn state for a vinteres
durstion without mlngodortomuu T™he bacteria are -
dormant nnl there is no putrefaction. Burisl of waste during tuhe

sumeey is feasible

g€ Incinerstion. Very littls date are aveiladle rola-
tive to the use of lncinerstion for disposing of waste in polsx
regions. It is the ohject of this report tc svaluate s prototype
portable imsinerstor desigmed for arctic use,

3. Persomel. The megotiation, sward, end mcmgewent of the
contract lsading to the dsvelopment of the protolype povtanis 1a~
cinerator were earried cut by Rymsa Girapg sod Ipiatiuc B, Csepeyas
of the Prefabricatod Bulldings Rwasch, 2L, Port Belveir, Wirglais,
Testing of ths unit was accomplinked by W/Bgt. Jowsyh: Kewasdy,

Cpl. N. Dmsky, Pfe. R. X. Juhriing, amd Pfv. 2. J. Ruidbun, under
the supervision of Amdrew Qutierresx; Project Baginser, and D. C.
Lisdsten, Chisf, Waste Disposal Seetiom. This work was directed bty
¥arry 1. Lowe, Jr., Chief, Sanitary Eagineering Branch, and Lt. Col.
C. P. Jayoe, Chisf, Military Exgineering Departwmt.

II. INVES:IGATION

e T e o o
prototype ™ o not de-
sigeed for towing as a sled, Excluding the stack, vhich is devount-

hiveent, the uait 1s 7 ft eak 9 in. lomg, 2 £t and 8% in.

shls for
wide, and 3 ft and 1{ in. high. See Pig. 1. The total weight of
the .

w uwnit ecnsists of two separate metioms. The TWAr
mnnmmmmm;1sp1m1m.
operating uners, sl mpaye durssr, and the fromt mectiom ia the
conbustion chamber. Joth the hurasr compartment cover and the
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combustion chasber shsll are Lolted to the frame and can be reaoved .
ssparately. When s fuli load of human waste is to be invimerated,
& foam control grid can be piaced om top of the waste pan. Whsn 1a
use, the two burmers rest cn support breckets and extend tato ihe .
combustion chamber., Thw fuel line commsctioas betwean the buxmere
and the fusl tank, made of flexible metal hose, are eguipped with
self-sealing, quick-to-aisacmuect couplings. The burners are self-
energized and elsctric power is »ot reguired for igaition or opers«~
tion., The fuel tank is muxted behird tde urrsrs. Rotary arse
type Qatahes hold the tank ix place. A mmrters.tum esunter clocks
wise sllows the tank to be freed for rewcval from the .imeimerstor.
A shield in front of the tank prevenxts ths cosbuction chamber vadi-
atiom from overkeating the fusl. The spare Luruners mre hsld in the
. compartment by straps on the Buttom of the compartaent.
are

twvo mcte pans -~ coe with & solid bottom to ine
cinerats numn wveste and gachege, and ibe other witk r performied

N bottam to imvimerate rubbiacd. The waste pans are put In plane
o through the front door; tiwey slide 0 the cosbustion chasber on

tracks fastened to one side of thx ineinsrator wall. Om the bottce

5 of the combustion chambyr, there is a drip pan to collect the overw -
flow from the wasts pan contsining the charge. Holes were tapped in

the side of the incinorstor shell and in the stack to comment the

thenoeouples mking it possible t0 resd the temperatures #n the : .
eadustion chanber, waste pun, and iasinerator stack by wcans of a

Micromsx automtic potemticmeter. A {iagrax of taz unit is pre-

sented in Pig. 1; phota@pwphs of tas uait are presented in Figa., 2-8.

o 5. Bwaluation by the Jobu §. Flevse Fommdstion. Witk litils
L backgrousd ma or date vo Yok wilh, the Jokm B, Plerte Founda-
ok ' tica srditrarily chose 2 hr as th> mximm operating time per ine

. cinerstor charge amd imitisted a progrsm of basic studies to obtain

’ the required informstion conserniang waste composition. This program
also included a study of the methods of heat application. The founds.
tiom reported the mature of lnman wastes for a 22 msu dairecks which
is presented in Tabls I.

Table I. Mature of Numx Wastes for a 22<an Barracks Uhit

. y Wpes Water
of Welght Yolume Content
‘ _Jaste (Ib por dsy) __ (gal por duy) (%)
Posnl Matter 7.26 - 75.0 to 80.0
Urine 48.5 to 87.1 5.80 to 10.6 95.0 to 96.0 .
g Grabined Wastes 55.9 to $h.6 6.70 te 11.3  93.3 to 9k.b
| Jole: JFor Aretic uss, a 40 percent overlosding faetor would .
| be advissblse.
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Pig. 2. Prototype FPortabls Incinerator for s 27-man unit
a8 seen from the front.
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Note the fuel tank and the upper opexmting
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Tos hwuner compartesrt of the Prototype Pestable Incinerator for s 2Z-zen

barmeks unit ze seen frok ore side.
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A full sise mxperimsxtal iwcimsrator wnit was soastrumted. At the
same tize, remearch was inicisted to study wthods of odor destrus=
tiom in eommection with divect imvimerstiom. Next, the srototype

portable irgimerstor was designed arcmmd tie msic iaformtion 1e-
-ummmmmormmu.uxmm

mwcmumwmunm:

a. htm«ntlautw,mxtnprht:.
b.  Afr mupply of at least 1000 ef fve alir.
€. Capsbls of Wowming smsoline or diessl ofl.

d. Not lsss tham 12 in. (ﬁnltukmv:lhﬂtl
mwop-mtdm

.. Water drip pun and elemont door provided.

f.  7Top losded with a 16 x 17 in. opening 2% in, from
the growd. .

8 A 5% cu ft capseity capable of treating 100 1b of
kuma vaste per charge,

k. To operntes fyee from visibls staek efflumnts.

Upon fadricating the incinerator, it was submitted to a
serios of tessts. The results of these tests m ay followss

.. mmwmmmm—mmns
singie cherging witin o period of 2 hr.

b. Loﬁmummt, expressed a3 the rwtio.
of waste iscimeyated to fusl burmed, avernged 2.6 1k of waste par
pound of fuwl, or squivalent to 1.7 1b of fuel per mn pexr day.

2. (erbage was incimersted to s fine ash and wmate«to-
fuel matics ware lower thar for lnomn wastes (1.86 1v of garbage
mpouﬁotfmlhu'ul)

6. ﬂ.ullulntla the Sxni Breash,

i )-M"W
portnhhzmimwm ‘uadtothmwmm,
R, fur 2l svalintion.  Tests were comdwoted using tap water,
bucket aue wsts, privy ass wasts, rar sisge plaxt aliige, ese
hall garbage, sad rubbish. ‘The results of these teets are as follows:

_nn',u-n of

\
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diesel o1l as fusl. In the secomd test, the same gumatity of wmtsr .

was evaporated, dut gascline was used as fusl, The fusl tank aad !
the el were weighed befure and after incinermation to cbtain the :
quantity of fusl consumed. The fusl taak preaswre was ruissd to - , "
50 psi and thus msintainsd throughout tee test using the mand puwp ~

provided. The torch moxxles were clsamad, using the vire claxing
tools, as s precautior against carbom or lesd accumlation clogging
the noxzle cpsmizgs. Ths toxches were prehwated to imitiate wapor-
iziag action., A small smount of fuel vas allowed tc pass the msedle
valve and to sotumalate im the romer pams; aftsrwards, the velves ) o )
were closed again and the fuel was igaited. Vaporimation began as ] -]
ths torches were hested. When this sstion guimsd intemsity, the ‘ )
aezdls valves were opened slowly and moxe fuel was fed to the ‘ .
turness. aximos opexing of the valves was establighed at a point -~
vhers a suvtained roar was cbtained and a slightly hluisk flame was ¥
pProduced. Tewperstures st the cosbustion chuabber on top of the ) e

mms 1 axd 2 respectively. The wvaste-to-fusl ratios, rate of in-
cineration, and rate of fuel consumption for test rvms 1 axmd 2 ave .

as follows: {
Wasteoto-fusl ratio: 2.90 1b per 15 and 2.70 1b per 1b oo
Iate of imsissratiom: 91.6 1% per hr and 91.6 1b per hr .
Mte of fusl commumptiom: 31.4 1b per hr amd 34.0 1b per hr -
Dacimeration time: l1hransd 5 xin B




11

of the charged pan and the stack resched & level of spproximately
1085 ¥ und 907 7, respectively, azd remainod at this lswel for the
durstitn of the test. Complets insigerstion was sccomplished after
3 hr and 10 min of izeinerstion. No odox wes noticed at the in.
cirerator, humver, slight odor was noticed in the gemernl axes.
The waste-to-fuel ratio vas 2.18 1b of wste por pound o fuol amd
the ash content was 2.5 perceat. Incimsration requived more tims

preceding tests -~ 3 hr and 10 win.

i
:
i

i
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¥
e
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y 2% bursers in oparsticn were presticed md good come
dustica sttained. Om» houwr ard 40 =in vere required to ixsinsiuie
95 1b of rev sludge; the vaste-~to-fusl ratio wes 1.39 1b of wste
perr pound of fuel and the asc content was 2.1 percemt.

H
13
E

e. Joss Jall . Two tists ware performed to im-
cinerate mess ; gascline wvas used for ome test and
diesel oil waz used frr the other test. The waste-to-fusl ratiocs
were 1.35 Id of garbage per pound of fusl amd 1.6 1b of garhage per
pound of fuel., Ths fusl rates wvers 29.7 1b for the first test and
26.5 1b for the othor test; incinsration tiz5: were 2 hr amd 10 min
and 1 hr and 15 min. Good imsinerstior wes acconplished. The first
test showed an ash camtent of 2.3 percent; this indicutes that,
other things being equal, the grester the perventage of solids in
the batch to be incinsrmted, the longer the time required for
incinezation.

. £, mbbish. T tasts werm perfornwd cu rudbish che
tainet from office weate baskets. (esoline wus the fusl used in
ows vest »od diessl 01l was used in the other test. Although gaso-

both sases the waste-38-fusl ratics were lows 0.34 1b of waste yar
pound of gazolixe aud 0.50 1b of waste per pound of diesel oil.
he fusl rates were 51.8 xnd 7.3 1b per hr and the imcineratiom
rates weore 17.5 and 20.5 1» per for gasoline amd diesel oll re.-

data shoets are imsluted as Appendix B.
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III. DIXUSSIUN

T. Discussica. ‘The evaluation tests of ithe pretotyps port-
able imcineTCEor wers made in the tewpsrate zcme rathsr thax in a i {
{ * mmmmrgmmgmwmum‘ hnﬂhhu, ' 3

. ths yemults are signifiesxt. Bosaimstion of the duta shows low
average wste~to-fusl ration. Pese rstios are 1.9 I» nf lnoma
mrrnﬂﬂfhl,l.ﬁ?hofm r’aﬁofﬁnl,nl
0.37 1b of bbisk por pound of fuwl. Tw extremly low waime for

e ine

cimerutor ms desigesd to treat wastes comtaining from 65 to 96 per~
! eont moisture sad from & to 25 pexsent conbustibles. Nibbisk
» taining spproximtely 70 yorcsat ccubustiblos reguires maye air for
1 imginerstion. For mma vastes, gurbags, el mterials of high
R E moisture comtent, the proesss is esmentiaslly ome of evaporstiom,
! requiring sush heat 2ad a xmmll quantity of atr in cxsoss of that
yoquired for the tombmstion of liguid fuel. Tha low waste-to-fwsl
‘ mtiocs of all mterials sxald ke sxpectsd to be sven lowor in polsr
| ’ regions Wiere ths heat louses would b misrially imsresssd. This
maxs tkat a very large guexiity af fusl womld Xave to be ;
to the fisld per unit cf wuntss o bs imeinsmted. If tie offisiwncy ;
was wnity, it wsuld be Just as prucstisul to tramsport the wstes to a - ¢
remote disposal point as to hewidls ithe fusl from the Zamwe of the It ;
terior to the fisld,

Odcr contrul during the tests gewerslly was satisfactary.
. The wpper burner, primrily for uisr scmtrol, performsd cffestively.
In only cne test, using yrivy homx wmstes, s odor alightly moticed
ia the ares. I¥ oder comtrol wau WwimeoeSsary, ﬁamwmzmﬂ.d
htmwﬂcﬁ’mlthgha&mnvhucfhnl.

the ineimeveting osm ¥astes, wmtohn
yrobism uring the svalmtion tests by the John B. Pisrce Foundation.
Fouming was et experisnced during the KDL tests, with or withext
the fosming coatrol grid. ‘The heksvior differemce my be sttributed
t0 a differewe in soapbeition of the test matsrisls.

Safely in the starting and cperation of the insimerstor

-

iy
3
i
1M
é
2
i
_;.
!

wmumumxoumhumnmtmu
Frovent explosisms or fires whish might result in progerty demmge or
mtothm.

mmacmdmmm
dﬂ-wm « Tha erifiess ware sleared uwsing
s wire tosl provided with the wnit. mmtmntmtdm
* 2 long ensugh perisd ta emlwts the slcogging of the imsides of the
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burners. Nowever, experiescs with burners of this type imdicates
thet vaporizing type umers are unsatisfactory vhen used with
lsedsd gmaoline

As the result of a heat utilizztion stuly, the folloring
mzmmmmmtommln«mr
introduned into the mhuw*;or st smbisnt aperstures.

™o aine from 76 ¥ to 212 ¥ 13 »tu
To cemvirt from ligquid to vayor ot 212 ¥ %
Total '

The imcinorator st Yort Belvoir used 6630 Btu to evaporste
1 1b of water. A ‘6.6 percext tharmml efliciens;, as fullows, is
indicatsd. )

(1105 Btu) (100) = 16.6 perecent

. 'Ses efficiency of ths unit im polar regioms would be even
lower Mecaise of the fromsn matwre of the water. Ths following heat

wuwtomlnxmmrmm
the impinerator at =40 F.

Po reise from -0 P to 32 7 58 Btu
To comvert from solid to liguid at 32 F 1Mk Btu

To maise liquid from 32 Yto 212 7 180 Mu
70 eonvert fxom liguid to vapor at 212 ¥ gm
Total : : T

unu,thmtrmirmtfnrmnrtmlnofiamto
mum peyepnt over that for tesperats somes, as
followss

( Btu = 1106 Btu m_am

In sddition, the et loss dwe to redistior and comvection
would be grestly imgreased, if the uxit vas operuntad outdoors at
«A0 ¥ ixstesd of T6 7.

. ‘e fxvestigutors mads 3 ssarsh of currext regulatices and
directives scmseraing the eonfwet of ressarch amd developmmt aad
1614 cperetioms involving the disposal of wstes. Mizimm perfore-
ance requiremsnts sad aceeptadles mothods are zot s mtter of reccd.
All refeyences ¢o wasts disposal swted were limited to the ansiga-
aemt of respomsibility to Commad in the fisld. T edicsl Scrviee
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a. Ths yrototype yportabls tasimsrator for a 22-smn bare
mnmtumuummumm-, m;nlm»m
to & fine sk,
wste pe

». mm-twh-1mimmrmd1k91bofm
mumx.,lh'rnofmprmuml,
0.3T B rubhilhprmufmlmtbmt.m

c. afﬁ.totﬂﬁnlwm,zzpmtumto
stray odors, mﬁmmmm‘uum

d. Deuxume the wter soxtext of Inown westes and zarbage
is very high, the imcimevator opsrates primarily as sm evaporator
watil sll wter is driven cff,

: . The effisiensy of the imeimsrator is furiher reduced
vhen using combustidle matsriais tecewe of the lask of sufficiemt
mmwwummm

2.  cperstion dosmnds exiress stteaticn und omtion to
- ansure skagambe imetwerstion wud tn avﬁiiajwtcm oparstors,.

g. mmtmmmmnmm
of wasts dispomsl sl there 1is mo hasigf fur delisving that mofifiss-
tim of ths itam wenld msterially twprove its perforssmse.

k. Yor the spplimtion weisr eomaiderstion i1n this
shaly, iagissration is mot =m srseptakle method of dispossl of
haun vaxtes and garbage, ad only isprovised fusilitiss are re-
mmmmm

1. Iequiremrsts cad asssytakls wrthods for fisld wasts
m,mwmmv,mmnum«

) . 9. Iosommmdations. Tt is ressmended that:

. T potstyye portadle isctarmtor for a 20-ma dar-
. Tesks mit, developed waler Projest 8-T1.0h-003 and dsseribed herein,
mhmrcmhfhmam-, sahage, or
ribbish in the fisld,

¢

ey e e————
[
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». Action be initisted to ridev and atidy the extire
subjeet of field waste disposal to provide sdmimintrative amd m—
nical guidswce to furthsr work im this dasic field.
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There 1s & reguiremint for self contained utility packages such as toilet and
ablution equipwent, bot water and steam gemsrstors, incinerators, wiring
harnesses, and prefubricated piping kits suitable to multi.purpose application
in prefabricaved buildings ood which are suitable to modular canstruction.
Existing ssthods ae {nedequate for modarn £131d operutions and require excess-
ive numbers of trwined troops for installation.

SITYY OF FIRR T I

s, Brief:
(1) objective:

{s) This project is expected to cevwlp air tisnsportable packaged
utility voita of hasic module pattern apd utility service kits
sdequate for pretabrisated tuiliirgs used as trocp housing,

. hospltals, comeunicetions centers, repeir shops, verehouses, and
other spscislized purposes requiring utility services for proper
functioning; toilet and ablution equipment of unit capacity to
adeguately serve military personnel occupying prefabricated build.

; hot water add steam generutors for use vith kitchens, hospi-
tals, prefabricated tolilet and edlution rooms and for other special
purposss; weste d4spossl incinerstors for the sanitery disposal of
grroage, bospital vests, traah, und human wastss to prevent the
lpndofmto-n-nlnmhmdtomllnmror
elimination of unsanitury ouisance problems from the dumping of
deceysbls matter; moduls patiern kitchens with utility service
Kits suitable for use as trocp mess Kitchens and bospital dist

the Qartermaster Corps; and steam distribution piping, plumbing
piping, snd cther piping service kits to adequataly serve the
» housed in prefsbrioated buildings, including bospital

equipesnt.
(2) Mlitary Charncteristics:
(a) The squipment shall:
1, Bs capabls Of being mounted om, sdjecent to, or separute
fras the prefubricated structures without interference with
the purposes of the primary strusture.

[T 1) 3 jican
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3. Be constructad 1n the unit package, sectiomsl coxpouert wrthod
peruitting high interchangeebility of componsut {tems betveen
package types md pernitting bede shop repair methcds by uss
of yeplacemsnt couponents,

8. B of a design permitting use of aimie cycles and processes
undsretandable by mirtenance troops with s minimm of treiu.

‘ ing.
.. Z._ Be of multi-purpose design such that unita of eny glven type
will be applicable t> a marimm of puyposes for that type

paciage.
6. Ba self contained, insofar as precticable, for ssch type, aud
relisnt only on utility ssrvices availsbls In another package

type.

3 ’ h Be of maximm efficlency comwsnsurste with sise ant weight
limitations imposed by traurportability and airborme require-
mnts.

8. Be capsble of satisfactory performance st any siy temparstuve
from -65° P to 4125° P, and while exposed to maximm Solar )
rediation, and must be capable of safe storags et temperstures .
from -80° 7, Zor periods of several days at a time, to +160° ¥ !

A for pariods of at lsast & hours daily, sand in high reiative .

humidity conditions,

. 2_.. By suitable fur treasportabliity In Fhass IV of sirdborme opere
ations,

10,30 treatad for slimination cf intsrierends wits radio coammi -

., cations in scsordance with applicudle Sigml Cops Specifica-

tions, as regards sppropriate componeats.

b, roach:
S . (i) Industry and military agencies will be canvassed to determine if any
product ezists which can be used or modified to produce s satisfactory
ould item,

(2) 17 no item ls availadle, ressarch and developmeut cootrwcts will be
avardsd tc outstanding organizations with specialized engineering snd
scientific knowledge.

(3) Pllot mcisla, based vpon the most suitadble design, will be yrocured snd
subjected to enginsering tests, utilizing the facilitiss and perscunel
of RN end of the Arsy Tndustrial Hygiene laborstory.

| (&) Mecommendations vill be made for Ser ice Test of items incorporeting

‘ modifications indicated by engimering teste,

: (5) Based on sexvice test results. drawings and specificaticns esuitable for

. quantity procuremsnt will de prepared, and final report submitted with

| recommndations regarding clsssification of equipmsat sction.

! i c. Bltasks: Nons.
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of Jwesarch and Developmern Cognizance for Prefadriocsted Shelters,
Pile CSILD/FL 634, dated 2 Peb. 1945,

(v) Meport of the Arsy Bquipment Board (Secret), Ft. Momroe, Virginia,

dated 8 )erch 1950.
(2) Discuseton:

(a) It 1s expected that the equipment developed under this project
will be of the pacinged, sectiocnsl compoment design of the follow-
ing functional types:

1. Toilst and ablution equipment,
J. ¥ot water and stean genarsiors.
F Inclusrators,
. Kitchen equipment and eervices.
T. Rlactric power ead lighting wiring harnesses.
E. Stesm, hot water, and plusbing piping and otier specisl
purpose piping including hospital requirvemsnts.

(b) Agencies interested in this project, in additioce to the Corps of

Bngineers, are Departmnt of the Navy, Departmsnt of Air Foros,
Arsy Field Poroes, sod d’ Technical Services.
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Test kumn ¥o, 2, 1T 8ep 52 ’ N

e ] “RisT TRk

n:yf Stack of Pan cf p: m Comments ‘ (

1315 ~ee  ece eem 50 Used boih burners.

1320 680 900 1000 50 Alr intake % open.

1325 ‘e T80 1100 50 o=

1330 T00 8k 1030 50 .

1335 &0 90 1200 50 ———

130 80 80 130 50 e

135 680 T00 120 50 ~—e

135 680 T 1260 60 --- .

1355 700 870  13% & ——

100 650 TBO 13 39 eae .

105 60 TI0O 13 o —on

10 1220 Sk &40 55 Botiom burner was irregular.

ih15 1026 Boe k&0 60 —en

ivap  10M S5k 30 59 M out of gasolime.

Woight and Tyye of Pusl; 36.T75 1b of geuclime. Vasts-to-Fusl Retio:
11ibof fusl. Dmeimeratiom Tims: 1 hr and
S mia. Mumrks; Sgt. Dvxeedy omsd one hand f2ying to relight the

you by ! P
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Test, ¥o. b 2 ’
T R LEE P ot P
Day  Stack of Pum of Pxn  (pe1) .
1325  we= wee —e 5C Minirg;: two Burmers.
13% T ] % 50 Atr ixtalos § open.
1335 20 130 190 b ALr fmtaks § cpea.
130 500 770 5% 50 Alr intske § opem.
135 860 80 M 50 Basers did not Wom well,
1350 L1 569 50 Maining.
1355 1300 920 520 50 Muining.
00 910 1960 550 50 mining. .
%05 1180 1080 60 50 Rining.
M0 820 6% fe 5  Mining. ’
115 9 990 656 b Btopped rainiag.
o s 1me 6m 50 e
k25 B8C 13e TR 56 ALr intake & open,
W30 Tho S0 B 50 -

v
g ; ‘. »
. S —~ et -

"\ e e cwmen
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Test B Jo. 6, 23 Bp 52
of - Pressure Cowmmts
Day Btack of Pam of Pan {pst)
1325  wwe o= - 59 wo huaners were operating.
1330 1010 g 700 50 Watched for gas vapor.
gzz g . oho 50 Alr intake # half open.
930 ﬁﬁ 50 m—
135 1050 11k . 50 Excellsxt imcinsrstion.
1350 1280 1230 1190 50 ——e
lig 126 1290 1210 59 - e
b 1350 1h00 1210 50 Cut down tc'p uraer.
k05 1370 1350 1200 50 wow
110 130 1350 12% 50 e
k15 11070 170 1160 50 Top Yurner out.
1420 ToO 1010 1240 50 e
125 1010 1100 1240 50 own
1430 1030 1050 1240 50 .-
1:2‘5, Q0 1030 1240 50 e
1 960 1030 1220 50 ——-
15 850 90 190 50 -
159 1180 1190 1400 50 ——
55 119 1 1810 50 aee
1500 1250 1k50 190 50 e
1505 1280 1k70 15% 50 oo
1510 SO 1870 50 .ne
1515 2280 1k8¢ 1530 50 ——
1520 1300 180 - 1580 50 cen
1525 1160 1k 77 v S6 - waw
1535 - oo ——- - oo
ors TTeS. ) t
wmmm. Mttar imcinsrsiasd: 87.0 1» of Army msss m (hsavy in
solids). Weight xnd Type of Fuel: 64.5 of gasolime. Waste-to-
11b of fwal. Asb comtemt,

Ml)tim 1.35 I» of mterial to
2

m IDncineration Tims:

hr and 190

_E




2
. Test R No. T, 24 Sep 52
Vsl Tan!
. of Pressure Comnnts
Day & Stack of Psn _of Pun _ (pai)
0930 . wee  aee - 50 Both Wurners ox1.
0935 120 1300 1380 50 ave
oglso_ 1620 2000 1994 50 Potentiommtar wes unbelensed.
09k5 1990 2000 2000 50 AMr intake was fully open.
0950 2000 2000 2000 50 Bottom air intake was fully
oper throughout the tsst.
0955 1990 2000 2000 50 o
1000 2000 2000 2000 50 Stirred the rubbish.
) 1005 1980 2000 1930 2 50 ==
. 1010 2000 2000 1560 50 Cut off top urmer to look
st top pan.
1015 1500 1520 1540 50 -
1020 1kk0 1520 1560 50 Stirred the rubbisd.
1025 10 1520 1600 50 e
1030 1450 1540 50 ow
1035 160 1570 7 Cukoff top Burmer o look
at tqp an,
WO 1820 1530 50 oee
108 W80 1560 1680 50 eoe
10T 80 150 1700 50 e
Operators: OuLlsrres, Bgt. Lsmmedy, samd Cpl. . 3
. Conditions; 66 F in the a.m. Cloudy sad cool. Matter Imcinersted:
22.5 1» of rudbish. Weight smd Type of Fusl: 66.5 1» of gasoline.
Waste-to-Fusl Matio: 0.3% 1 of material to 1 1b of fusl. Ash com-
. tent, 6.6 poroent. Mats of Imsimeration: 17.5 1b per hr. Imcimera-
tion Time: 1 hr sad 17 min. Meamrks: The incinsrator performed
well, but again it was found that it takes too much fuel to ingémwwete
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Test ®Bm No. 8, 25 8Ssp 52

of g ;;; Prassure Coaments

Duy Steck of Pan of Pan __ (pst)

0GU5  eee  eme cee 50 Two burners were cperatiag.

0950 809 863 1037 50 Baffles were used.

0955 851 879 952 50 Pront failed to stay closed.

1000 868 865 1224 50 Slight oder was moticed 100
£t from the incinsrator.

1005 868 &76 1362 50 —n ,

1010 916 891 13 50 Alr intaks 4 open.

1015 935 831 1ké 50 ¥o foaming.

680 161 1008 1385 50 .

1025 1296 1100 1k 50 , -o=

1030 1312 1163  1hk3 50 aee

1035 12680 1202 1lkk9 50 -

100 1338 1257 T 50 —e-

1085 1366 1276 1543 5¢ oo

1050 1348 1295 1570 50 wan

1055 138% 1300 1570 50 -

1o 1370 1336 153k 50 e

1c5 1k2 1332 153k 50 .-

110 1387 1351 15Th 50 e

1115 - 1291  1h08 1628 5 ove

1120 1182 136k 1570 50 ave

1125 1130 12 1596 50 -

t %, ’ . . -Atmospharic
Conditioms: O945, T0.5 F. Clear amd smunny. Matter Incinsrated:
95 1b of ravw sludge (frcm plain sedimentation tamis). Weight and

of gasoline, Yaste-to-Fusl Matio: 1.30 Id of
to of fusl. Ash comtent, 2.1 percent, Incimermtion
Time: 1 hr and MO min. Femarks: Temperstures wvere rwad with a
volt meter and the resdings were converted to Fahrexhwit, Bludge

mmrmtgamggmaﬁ.urmnmw.
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1 Oct

Test Rm Jo.

Bottom burner was
matter vas found,
18 1b of
Incineretion Tims: 3 hred 10
e door wes fimed so that 1%
not slife out. The positios of
00 &8 BOS t0 1mberfize vith the Wffles; the oaffles

Commmcs

Tvo burners were cpereting.

Black saoke out of stack.

Top air intals wes open; bottom air
intake was open.

Stack no longer emoky.

No odor was notioed.

There was no foaming.

¥Wo odor.

No fosming. .

Odor noticed 100 ft sway.

Bottom burner wvas frrsgular.

Odor noticed in the distance.

No foaming.

Peculiar odor, but not offensive.

o foaming.

Bottom burner now normml.

Bottom Lurner now normal.

Bottom burner now normal.

No odor was noticed.

Tags were burniag.

Insimerator warping.
Diffisult tc pas out after imsiseration.
Conpleted incimeretion.
100 1b of latrine b.an vaste (privy)

Unburned

Waste-to=Pusl Matio:

ot
large.
¢ 1t would

(pst)

I4k3
mm RRAR RRARRRARRARUAA RARRRRRARKRRQAKAKRAKRAKAKIAKAKAKK KRR mxum

| 33151
188 83288349588 3R9899595822929928888824% uumm
D190 §EERgA9823% 9395858999955595385555458
jj 132 BEB83835830 8118411007 eeReReREERRRRE #wmu

Usal 853 39885228582 I298504785002289808585888 umm&
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